Molecular mimicry between a viral peptide and a myelin oligodendrocyte glycoprotein peptide induces autoimmune demyelinating disease in mice.
Semliki Forest Virus (SFV) induces an encephalomyelitis followed by demyelination in the brains of C57Bl6/J (B6) mice. To investigate the role of molecular mimicry in the pathogenesis of postviral demyelination, alignment algorithms were used and amino acid homologies between immunogenic epitopes of SFV and myelin autoantigens, myelin basic protein (MBP), myelin proteolipid protein (PLP) and myelin oligodendrocyte glycoprotein (MOG) were identified. Immunization of B6 mice with SFV proteins induced significant lymphocyte proliferation to SFV E2 peptides and to MOG peptide, 18-32 (which had molecular mimicry with E2 115-129), but not to MBP or PLP peptides. Both MOG 18-32 and E2 115-129, induced a later-onset chronic EAE-like disease that correlated with the presence of multifocal vacuolation in the CNS white matter. This histopathology was reminiscent of the secondary demyelination seen following SFV infection. Serum antibody responses to the peptides appeared late after immunizations and some samples cross-reacted with other myelin peptides, as well as with the mimicked MOG peptides. These findings suggest that following a CNS viral infection, antibody response to an epitope of virus that exhibits molecular mimicry with a peptide of MOG may contribute to autoimmune mediated injury to CNS myelin.